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‘SUMMARY .’ ,’ : 
: ,/ ., ,, ., 

.’ .: .’ ( : ,. 1 

A new empirical relationship for calculating: the relative elution’ volumes of 
dipeptides from those ‘of the constituent. amino’ :&ids is, proposed. The relationship 
#is based, onS,the, additivity of relstivs ,elution .vdlumes.: .: . ‘. ,I . : : ‘; I ., I ‘, .‘I, 
I,’ It: is I shown that values determined using 1 the new. equation. agree closely with 
the observed and reported elution volumes. The reason for small discrepancies, 

,.ocdurring in a few cases, between the observed: values and calculated, values are 
:discussed. :, : j,, ‘.’ .- ,.I : ,, I ,,’ .;: 

I’ ‘, I ,<’ ., ‘/ \’ .: :,, ,.:. . 

,,..:, 

INTRODUCTION 
‘, : ‘1 

::, ; The, identification of low molecular .,weight peptides,*:.is “of:importance: in the 
“field of biochemistry. For example, it’is an. essential step in: the determination ofthe 
,str~cture of a protein from’.the protein .hydrolysate. .In body fluids. the occurrence ‘of 
.low .molecular weight peptides ,is ,of 'clinical, in~eredt’!because ,theiP’pre~en,~e”rna3i :be 
correlated with renal physiology i and>’ rn~~a;ljoli~~l;‘,lI-Eoweverii the:,, techniquesre- 
quired for the’, identification: of; even T di- : and,.&@eptides ~occurringl’~in: such: $&nplex 
mixtures are time-consuming ‘.: ihd,‘. present’ : many, “varied : problems; i: The ‘i general 
:approach ,to solving' the ‘problems lis’:ini~iaiaUji,.‘tq:‘dbtain ‘:a “map’ of ,the\ peptide.’ con- 
,taining : solution using ‘:pa~er:~ or tl&kiy& *~chroniato~;alphic~, techniques;,; “Rqcbi i& 
dividual spot on the 'm+p~i& theia:iep~~~tely'elutea,,,~~~j &&pl&&'isoI~tidfi~ :.'!:'!j f: i,.,l,i., ' 

In order ,to obtain a, pure compound’ for- characterisation~ each’ individual’ spot’ 
is subjected to further, separation techniques ‘usin’g either “paper (PC); ‘thin&@% 
(TLC), ‘or- ‘automatic’ ion&change ‘cliroma~og&ph$;,~ Because of :,tbe ~~ol&.rl&ity, i d 

th&e ‘techniques attemp;Cls, have been made to oorrelate”the’ PC and ‘TLC$ro$&i& 
; ofqo+&m& 1’ ” :,” cu,,,ar ww$i&ht .:$&Ijti&$ “wiil< &&&~$lthe, c@f&&,&ta:$min& ‘$$&@~Aa. “An’, 
,.:+&i&1. ,‘equafion; &l&n&Y >&cl1 :&r~~&+&p?$c : @op&&&,vt&,t~ ,$k+fl <&d;i:$in’ 

layers ‘of cellulose has,:been lobtaindd by: ~AwoRTH~‘A,ND::OL~~~‘R~ which 9gave,:resulds 
generally in excellent ’ agreement with the’, obqerved values. This empirical equation 
has ! been ‘useb .&the: identification,; oBkarnosinein the urine.ofa :mentally;retarded 

i,,I;:,~k~~~Cir~~~,;-~,~,i14j2J.,j.*~~~~~’. 

a. 
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childa. Despite the work on paper and ‘thin layers no comparable study nsing an ’ 

automatic ion-exchange technique has been reported. Recently a graphical inter- 
,pretationi ha.+: been made: by means of. which it was possible to .predict the elution 
position of some dipeptidese. ,Accqrdingly it was decided ,to see if a general, relati,o,n- 
ship between the chromatographic properties of these peptides and their constitueut 
amino acids exists for the automatic ion-exchange technique. As a starting point in 
this study the properties of dipeptides on the Technicon instrument were investigated, 
,.The results obtained. are presented in this paper and show, that a simple empirical 
relationship between the dipeptides and the constituent amino acids cloes exist, : 

EXPERIMENTAL 

Atitomatic ion. exchavzge. The instrument used was the Technicon* auto amino 
acid analyser,Model NC-I. The column (150 x 0.9 cm) was filled with the sulphonated 
polystyrene resin Chromob.eads (Type B) which has a degree of cross-linking equi- 

‘..valent.to:‘SO/~ :divinyl, benzene ,‘(D;V;B,) content, : I, : I 

.. i ! ii:) : ~:dl.wGzo.~ &ids .and ..$y$tidiis.: With: .the exception of DL-alanyl-DL-alanine, -..DL;- 
‘ieticjd+.-valise, and DL-alanyl-I%serinei the amino acids and dipeptides : used in 
this work ,were! .the :L-enantiomorphs and obtained. from. .a variety of, commercial 
,sdurceS:_.,i,-:.,.;‘,, if, ‘): j ,; , ,,I; ; : . . : ,. ‘, ;,, :: 

‘i :, : ~:‘;.l~t,,d,yd,$oZzctiorts. Stock,solutions (o,ozg’M). of,the amino acids and dipeptides 
were made up in 2ipropanol in water (10%). The amount of each dipeptide applied 
to_ the auto analyser necessary to show an identifiable peak had to be determined 
‘individually by control exl%iments’. 

Methods 
::ti- ; i ; i O$eratiouc of ~~Technicon auto : +wnino, acid I analyser. The 24 h chromatogram 
e’mploying sodium. citrate buffers: at. a pH gradient 2.875-5.000 and ,a ,flow rate of 

?3o,ml/h ,waS used: according :to the ~instructionsgiven in the Technicon operation 
’ manuals. 1, ,The amino acids % and dipeptide : solutions were applied to the:. column 
.toc\e;e~~:,~~an:~~~valume,aE.pK’~.S~e;, citrate~bufEer.~. / : ..:: i ‘: ‘1 ,: ,..‘.‘;I’. 
,,‘! ‘:: j ..“( ’ , ., ” .I §ince s argmi’ne *is .the ,.1&t ,of: She; commonly ~occurr$ng ami’no acf& ‘to &merg& 
i fromzthe: icolumn ! it ‘was chosen; as : arbitrary standard :throughout this. work;, .dThe 
relative:r,etentionvolume of arginine’ :(eird)): was given, the value IOO: and ,the elution 
volumes of&her!substanceswere. measured relative to ..arginine. For ‘the purpose: of 
sim13ification?RArc is abbreviated to 3 throughout this work.. : :, ., :, a, !’ : ;i I 
;. : :; / j,J,..:~~i;l’.:I,‘,. ‘I ,:,;‘!;( , 3 ;,: : i’ y’, /..: s , ‘I,/ ., .’ \ , j,.. ., z.1 : .) ! 
i: ;t:> !,i ::i;,;; ‘_ ., I ,:; ., ;, : ) . : : : ,i: 1, ’ ., , .‘, ,... “; ,. ,;’ ,, “. . ..r. : ,. _, 

‘!RRSULTs:.@I? DISC’USSIOM .: ’ ,/.:_:.,, i.., ., .’ .’ .,’ !’ 
/” ,: .‘,: ,j., 1’ ; .,. ! ! 

,‘;.. J: 1: i-_*.y. I ; ,I, , I y ,; ‘, I. i i. ,‘F,‘,,, : : ,u,. -‘, ;:., , ,! . ..‘.‘:;.‘,e’.,,~ ,: ,I,,,,‘ ,’ I’. :., ,j ,,.’ ,‘, ,( ?. x:; :, 

1.; .:‘.,,.’ ‘& Tztble.~Igives ithe $5 values: of,eigl~tiamino ,acids rand<‘,ten. dipeptides ~obtained~ ’ 

11 during: the,:cpurse lof:this work, ,togetherwith@e lR lvalues; ofseventeen ‘amino, acids 
“;and;;,tweney~Qlirr’ee ,dipeptides converted, :frorr’i ,the redults;givenl by .,&her ,iauthors’.,, _ 
:” \ . .::,, ..,. ) ,(, ,. : ,‘,,‘,,; ! ‘:/.’ .,., ‘. ,‘.* ,. 

,+).“., :,,. I:;, 
‘, I, ,‘,I .% .!‘!b’,:’ ‘,:-;~I; ‘,. ,s _I,., ‘*,ii<. ,’ j’.“,~“l;‘,“,i:, *:j i :y; ,,t “\ I ’ I. ,I’. .,(,I ,.‘. b ,‘!I ,:i I, 
“,i, ‘1,. 

.,,.‘,G ‘< I j 1: ,.,;,j j.,‘( j, :, (” I : ..!,,,” 

J.‘.:~T.’ ‘II, “Tcchntbo~:.~ZnsCrrtm8~ts cd; T~~d~:~~I-Inmflton)~Closc, 3_Ioa~clatirills,,,)B~Elin~stokc;’ I-Ini&; : i' ; 
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R VALUES~ OF TWIZNTY-FIVE AMINO ACIDS AND THIRTY-THREE SYNTHETIC ~IPEPTIDES AFTER 

CHROMATOGRAPHY USING THE TECHNICON AUTO ANALYSER (24 h Chromatogram) 

NO. Compound R value No. Compound R value 
-_ 

I 

2 

: 

: 

z 

9 
IO 
II 
12 

13 
14 
15 
IG 

17 
18 

.x9 
20 
2Y. 
22 

23 
24 
25 
26 

,27 
28 
29 

Alaninc 
Aspartic acid 
hsparaginc 
hrgininc 
/I-Al nninc 
Cystinc 
Cysteic acid 
Glutsmic acid 
Glutsminc 
Glycine 
Histicline 
Hyclroxyproliue 
Tsolcucinc 
Leucinc 
Lysino 
Mcthioninc 
r-Methylhisticline 
3r~ctrlyll~,ist;jdjnc 
Plienylalsninc 
Prolino ,’ 
Swine 
Threonine 
Tryptophan 
Tyrosinc 
Vnliiw 
Alanyl-alaninc 
Alanyl-aspartic slcicl 
Alanykglutnmic acid 
Alnnyl-glycinc 

3=*4 30 
13.5 31 
113.1 

100.0 z 
G1,g 

45.1 - 33; 
3.6 36 

2x,0 37 
IS.1 38 
28,2 39 
84.4 40 
9.6 41 

52.0 42 
54.3 43 
80.9 
46.6 

411 
45 

79.5 46 
84.3 47 
60.6 ‘&8 

23.2 16,4 ;: 
X5.8 51’ 
88,7 
58.G z; 
41.1 
47*5 :‘5 
3x.6 56 
42.3 
44.7 

‘.’ 

Alanyl-phcnylalaninc 
Alanyl-scrine 
/bAlanyl-histicline 
Glutamyl-&mine 
Glycyl-alsnine 
Glycyl-aspartic acid 
GlycylBglycine 
GlycyI-isolcucinc 
Glycyl-leucine 
Glycyl-lysine 
Glycyl-prolinc 
Glycyl-serine 
Glycyl-tyrosinc 
Glycyl-valine 
Leucyl-alaninc 
Lewcyl-gljrcine 
Leucyl-valinc 
Seryl-g1ycin.e 
Vdyl-ilnni!ic 
ynlyl-glycine 
Valyl-histiclino 
Valyl-lcucinc 
Valyl-methioninc 
Valyl-phqnyl+ni,nc 
Valyl-prolink 
Vdyl-nerinc 
Valyl-tryptophan 
Vslyl-tyrod.ne 
Valyl-valinc 

75-Z 
34.0 
86.7 
39.8 
47.9 
33.9 
35*2 
64.3 
G4.8 

“R =r: clution volume relative to argininc. ;., : .( I 
, 

I 
: 

,,.., ‘. ; : .,‘, ,.’ 

The R values. have been &yerted from ,.RA~T v,alue$n? using $he observed. elutiq,n 
volumes of aspartic acid (170 ml) and histidine (1065 ml). Several of the reported 
values have ,betin checked during this work and found to be in &id agreement. 

It has previously been shotin that for TLC a plot of the’Rb &.hie of the dipep- 
t&against .the R~,value ,of,,the Gterminal ami,qo acid gavF:a linear .@aAiqnslxip..fFr 
a constapt N’-tel>Tiiiral amino R&d. .Conseq@ently a plot:o$,tlG R .v~dtie ,fsf.,tji$ cov@.@ 

‘M-terminal stxies of &lycyl,, alany! and valyl ,dipept~ides,,~~a~nst, $l~e fi ,~$ues. ,$,tjle 
,. constituent, C-terminal.amino acids was :m,pde. for +ut,ornatic iop, e.xchang?,! y$e.plots 
; obtained, ‘are shown, in ., I?&+ I, as fun. lines; !$i,nce, jt. ha?, be,en: +l+q t:h+t .$r~~t;u~~l 
&Oniefs l!ave,very simi!ar pr,opertids, 9~ paper, thin laytifs:and: ioq,exchgnge c)lr,qn+o- 

: ,grapliiti:&t~ms iti ,most -castis a+!~7 plbts can l&‘Ga+z fo~,s&J, t@syl, pfi&yl+.~yl 
and ‘~!stidyl:.dipeptides and,l@ese,, are sllow~ ii,,Fjg:, I as ,dqtte$liq\?s,, Fro?, +;$.@y., pf 
Fig. I it cnn’be seen that in eaclJ,case straight liTe,plots .,were,o,~tainec4:fpS. $iip@@s ,‘. ., ‘_ : ,,.,. 

>I_ :.I / : ‘, ,/, 

l RAEI - 
elution time (min) of peak 

‘1; L 
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I ,I /- R value C-term tnal 
I ‘- * 

amino acid (R c 1 
I 

0~10203040506070~5~ 

Fig. z.‘qlot oc R value of clipe&ide versws R value of C-terminal amino acid for the Technicon auto 
analyses-. Symbbls : 0, glycyl; A, alanyl ; ’ V, valyl ; 0, histidy ; V, tyrosyl ; A; phctiylalanyl; 
q , scryl ; - - - - - ) 
propw$i,Fs. 

plots obtained assuming Lhat structural isomers have similar chromalographic 
;’ 
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kavifig.,constant &kxminkl a&no acid residues. Thus for a particular series from the 
equation of a straight’line , 

,JGep = 
‘,_,.’ ,’ 

mRc+.t (4 

where Rpep is the R value of the dipepticle, Rc is the R value of the constituent C- 
terminal amino acid, m is the gradient and I is the intercept on the abscissa. Because 
the plots obtained (Fig. I) are. straight lines m and 1 are not functions of Rc. Neither 
m nor I were constant from one series to another, and thus both were found to vary 
with, th,e nature of the N-terminal amino acid. Therefore m and I are functions of the 

$viluk~‘of ‘the N-terminal amino ,acid (RN).‘ Consequently it may be written : ,. 
.: ,: :‘;.; ;, < !’ 

.’ ,,:rn.wF,(Ri) ‘:“I 
: i !’ .I” 

y;, ., 

1. and,$ :&;.F, (c,) ,,’ ; 

,,, 

? i ,, 3 
. . .:’ , 

’ Frtiiii gig; I:;:‘& ‘arid, 1:have been calculated’ and are given in Table II for each series 
’ i$.@i~~’ ,t$$it&i~~ ivi$h’tl& ‘R values of the corresponding free amino ,acid. ‘A: study of ! 

‘;TableII;!sho&s that the ,gradientI kz decreases, with an increase in the R value of the 
‘N~t:‘err;iinal,:: , . ammo i acid. The cdhvdriti ;ap@lies in the ‘case’ ,of * the intercept ,,:I: +vhich 
‘~increases 66th au’increase’ in the :Z! ‘value ofthe ‘fi-terminal amino acid. In, an attempt 
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TABLE II 

GRADIENT (HZ) AND INTERCEPT (I) ON ABSCISSA OI3ThINED PROM STRAIGIXT LINK PLOTS OP.h! VALUE 
OF THE DSPEPTIDE vwsus TWE R VALUE OF ~1.1~ C-TERMINAL AMINO ACID (Fig. I) 

N-Terminal Gradient 
amino acid (W 

Intevce$d 
(I) 

R vahe 

Scrino~ + 1.25 -5.5 1914 
Glycinc -t- 0.99 15.0 28.3 
Alanine 18.5 31.4 
Valinc : “‘Z 0. 30.5 41.1 
Tyrosinca 

Ez 
55.0 58.G 

Phcnylnlaninc~ . 45.0 GO.6 

Wistidinc~ -0.17 100,o 84.4 

a Gradient and intercept values from plots obtained assuming that structural isomers 
elute at the same position. 

Fig, 2. PloL of grdicnt (nz) WYSZ~ the R value of the N-tcrminal amino acid for the series of N- 
terminal amino a,cicls givctl in Table II. “,, 

:; ‘, 

Similarly the straight line obtained in’ Fig. 3 shows that the intercept I. is. also 
directly proportional to RN. Therefore ‘. 

Where ti”,was found to ,be x.50 and I” was found to, be .-28.5. :’ .I 

Substituting eqns. 2 and 3 in eqn. I the folloiving is obtained : ,. 5 

Inseeing the values for W&C, I’; k’. and 1:’ calculated from Figs. :2 tind 3,:the equktiok 
b;&cdmes,,;“.‘:. ‘I ,‘, ,,_ ,., ‘:,, : i,“. I,, : ;,;; 



320 C. RAWORTW- 

loo- 

80- 

60- 

R value N-terminal amino acid (R N 1 
I I I I I I I , 

10 20 .30 40 50 60 70 80 

Fig. 3, Plot of intcrcopt (I) VCVS~S the n value OF the N-terminal amino acid for the scrics of N- 
terminal amino acids given in Table II. 

This rearranges to 

Rrep “-z UO,WN -i- Wl - [o.orgI RN xc] - 28.5 (5). 

This is the general equation relating the Rpep of any dipeptide with the A! values of 
the constituent amino acids. 

I+ing this equation (5) the Rp OP values were recalculated for the available’ 
dipeptides ‘and are compared with the observed values in Table III, Prom a study 
of this table it can be seen that the calculated R value was within & 3 R units. in 
twenty-one out of thirty-three cases and within ,A 5 R units i,n twenty-five out, of 
thirty-three cases. The reproducibility of duplicate determinations of dipeptides on 
the .Technicon instrument is not known and~therefore I have .chosen & 5. R. units 
as the criterion for correctness of the equation, The exceptional ,value outside these1 
limits may ,be due to several factors which are not allowed for in the general equation. 
For; examplej’; the assumption ., .that structural, isomers possessed ’ Siinilar:. chromate- 
graphic ‘properties ‘is clearly incorrect,‘in the case, of the’: glycylserme and.. serylglycine, 
pairs; The ‘R value ,of glycylserine is closely predicted but that ,of, serylglycine .is n&1 
This’discrepancy may be explained &follows. Serine is structurally related to alanine:,’ 
but, because of the hydroxyl, group on ,the j%zi.rbon’~atom it is of .more &idic eh,aracter’ 
than ,alanin‘ei Cons,ebuently the .R,, value. of serine on., the, ,Tech&on, .auto: ajialyser is 
lo$$~, ,than’,that,of alanine (see Table.,I), by A,$ ,of, rS.o’units. ‘I;Iovvev,er compai=ison I/ 

Of,,the .,R value’ ‘of serylglycine and alanylgl~cine ‘shoWs a ‘A?? of o’nly ’ ‘6.h unit& Itis” ‘; 

therefore ‘a$$&$it ‘that: the ~sei$l:.group : in the; peptide is less acidic : than: is the,. free 
amino, acid.,::Th.is: is probably due to intramolecular interaction with the peptide! 
,bond ofsubstituent, groups. yor example,, hydrogen bonding can occur between the 

hjr’arbxyl grd31j”dl’ Che ~eriii’e’.~n’d’t~~ d~~ljon’~l !~~~p of’tjld’ ipc?~~~de bo;ld (sbd Fig, ~), 

. 

‘, _] 

7 ; 
‘ji’~~~~~~~~~~~~ ij~‘. ‘(~~7~j’::ji~_;2;:, 

(. .,’ 
.,’ .* ,’ 

‘. 
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:rABL.E III : ! : 

COMPARISON OF OI3SJrRb3D &! VALUtiS ATilD R VALUtiSCALCiTLhTED USING THE I3Ml'IkICAL EQN. 5 
FOR TWIRTY-Mom SYNTHETIC DIDRPTIDEs AFTIER CWROMATOGRAPNY USING ma TIxxNIcoN.AuTo, 

hN,,hLYSER 

LXpeptide R value Ois-cazc: 
Oh. Calc. A 

hlanyl-slanino 47.5 
Alanyl-aspartic acid 31.G 
Alanyl-glutnmic acid 42,3 
Alanyl-glycinc 44*7 
Alsnyl-phcnylalaninc 75.2 
Alanyl-scrinc 34.0 
P_Alanyl-histidine 86.7 
Glutamyl-alaninc 39.8 
Glycyl-alaninc 47.9 
Glycyl-aspartic acid 33*9 
Glycyl-glycinc 35.2 
Glycyl-isolcucinc G4.3 
Glycyl-lcucinc 64.8 
Cl ycyl-1 ysinc 94.3 
Glycyl-prolinc 57.1 
Glycyl-serine 29.3 
Glycyl-tyrosinc 

. 
73.2 

Glycyl-v,alinc 55-3 
Lcucyl-alaninc 55.5 
Lcucyl-glycinc 63.3 
Leu cyl-valinc Go.7 
Seryl-glycinc 38.5 
Valyl-alaninc 52.7 ‘. 

Valyl-glycino 51.9 1. 

Valyl-histidinc 93.0 
Valyl-lcucinc G5.g 

I’. 

Valyl-methioninc 64.8 
Valyl-phcnylalanint 77.4 
Valyl-prolinc Go.2 
Valyl-scrinc 45.7 
Valyl-tryptophan 99.3 
Valyl-tytosinc 74.5 
Valyl-valinc 61.0 

-! ;> ‘\.,.’ 
’ 

Also horn Fig. 4 it can be seen that intramolecular action with the normal peptide 
bond ca?nc$ ., easily pccur ,@th glycy@+e and, c,onsequentzly t+ @served an@ cal- 
ct&$ed values are ,found $0 agree yell. 

I 

‘Reasons, si@laf, tq j&s la!oye mai ‘be &&etJ for’ ke dther d&&& q&b, , I. 

69 + o.G 
30.8 -t_ 0.8 
37.5 
44.0 ; :*; 
73.2 -t_ 2:o 
,33-p, + o.G 
91.5' - 4.8 
37.5 " .+ 2.3 
44.0 -IT 3*9 
26.7 

,, 

40.8 t z 
G3.8 + 0:5, ' Q 

GG.0 - I.2 
91.5 + 2.8 
21,4 -l-35*7 29.6 ) ’ 

70.1 -t_ $3 
53.3 -ly 2.0 / 

67*4 -11.9 
66.0 

,. 
- 2.7 

72.0 -11.3 
29.6 + 8.9 

I' 

55.6 - 2,g 
53.3 - 1.4 
93.4 - 0.4 
72.0 - G,I 
6G.4 - I,G 
7694 -t_ 1.0 
50.0 + 10.2 
44.8 -I- 019 
9G.g ,+ 2.4 
75.0 L 0.5 
62.6 - 1.G 
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chromatographic properties not closely predicted using the equation, e.g., the different 
type of peptide bond in those dipeptides containing C-terminal proline. EIowevee 
insufficient data is available to enable these-effects’to be more closely evaluated. ” 1. 

If the above factors are taken into account then eqn. 5 is valid. and can be used 
to calculate the elution values of any dipeptides on the Technicon instrument. 

Pig. 5, Pl&]of A vsluc of the clipcptide’vcvsus R value of the C-Lcrniinal amino acid for twcn~$~fFour’ 
of the more commonly o&wring amino acids, caiculatcd using &.p. 5. Fbr k,cy to the numbering 
system, Eico Table I. 

: ,j .; , i ,, ). / 1: J ‘, ,( . 
!: ,, ! .’ :, f’ . . . ‘, I’: , ,, :;, ! ,:, :, . ., ,‘; , , ,i’ 

‘.,.: ’ ’ I;i~;‘~.‘~hllcirs tli8’ plots ‘of R value ‘df.t]i~ ~~iiiejitidg’ vevszcs tlie’ ii Galue bf the cl:i 

terminal ‘ammo acjd for twenty-four more cornmdnly ‘occurring~amind acids’calculatc,+“’ . “: ,,‘, .,/- vj,,; .:;:: 
using:eqn:,s, The .closer”the @lots are~‘fo~ether ‘iii’I$g;l’3 the more, ‘&ifWult is’ the fire- 
&ted-,sebaration, of the peptides on the’column. It ,‘can. be’seen ‘that all the..~plots 
&i~e&bt at ‘a, point with coordinates ,8$$ “‘&Y’the abscissa .an$l :j.&5 on,.tlTe: ordinate. :; I’. : 
The’,?,: values ;of, lysme’ and; I-methylhistidine, ,are @thin rf= 5 ‘3. ‘units ,ofiithe, ,,value 
~~.~~.~~This, ,is si&$ficant in ‘that,’ alldipeptii$+s contai,ning lysine’;and ‘,,a11 @@epti+eis( 0 

:contziGiing $+Gthylhfstidirie shoul&b&lifficult~ to separate in this ‘system,“all’ha,ving 
In’:.~~li~~~“~f:~ljb;Ut~~8~.3 R ‘j&s. ,,H&&v& there :tia+ -be, tfie, o&&6,&+1 .ex&&& ti!j 

‘, 

; 

,’ 
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. 

It is concluded that a knowledge of the A! value of a peptidc could reduce the 
amount of time necessary to character& it and this fact is of importance in sequence 
analysis of proteins and polypeptides. This is particularly the case if use of the ion- 
exchange eqn. 5 is combined with the use of a second separation technique, based on 
a different pkysico-chemical technique such as TLC for which a similar equation is 
availablefi. 

Such a combination of data should provide a reliable and powerful means f’or 
identification of unknown dipeptides. 
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